We show that the LEP lower bound on the chargino mass, in conjunction with the well 
There has been recent renewed interest on the viability of a narrow range of presumably as yet experimentally unexplored light gluino masses (mg ≈ 3 − 5 GeV) [1, 2, 3, 4, 5, 6 ]. This possibility is motivated by the observation that such light colored particle affects the running of the strong coupling and may make experimental determinations of α s at various low-and high-energy scales to be in better or worse agreement with each other [1, 2, 5] . Recently, [6] a thorough re-examination of the compatibility of this scenario with perturbative QCD data has yielded proposed experimental searches at LEP and HERA which could let this matter to rest. In this paper we show that well motivated theoretical assumptions in the context of unified supersymmetric models, combined with current LEP data on chargino and Higgs searches, strongly disfavor the light gluino scenario. In fact, the actual five-dimensional window of parameter space in this class of light gluino models is almost completely closed, except for some highly fine-tuned values of the parameters which are unlikely to survive mild improvements in sensitivity in Higgs and top-quark searches.
Moreover, such values of the parameters imply a neutralino cosmological relic density over five-hundred times larger than observationally allowed.
We work in the context of unified supersymmetric models, where consistency requires the introduction of supergravity to induce the low-energy splittings between particle and sparticle masses [7] . This procedure takes the form of universal soft-supersymmetry breaking at the unification scale (M U = O(10 16 GeV)) and subsequent renormalization group scaling of scalar and gaugino masses down to low energies. We also demand radiative electroweak breaking of the electroweak symmetry [8] , which relates the soft-supersymmetry breaking parameters to the Higgs mixing parameter µ. This class of unified supersymmetric models has been studied for over a decade (for a recent reappraisal see e.g., Ref. [9] ).
In this context all gaugino mases, mg (SU (3) C ), M 2 (SU (2) L ), and M 1 (U (1) Y ), are equal to m 1/2 at M U and then scale at low energies as
for α s (M Z ) = 0.120, and
Thus, mg ∼ 3 − 5 GeV implies m 1/2 ∼ 1 − 1. 
where M 2 /M W ≪ 1 has been used. It is not hard to see [3] that the LEP lower bound
M Z implies an absolute upper bound on tan β,
and a tan β-dependent upper bound on |µ|,
Since radiative electroweak breaking requires tan β > 1 [8] , we obtain a definite allowed interval in tan β to be explored. Note that for tan β = 1, |µ max | = 96 GeV whereas for tan β = 2.27, |µ max | = 0. 
where m 0 is the universal soft-supersymmetry breaking scalar mass, and X 0 , X 1/2 are functions of m t and tan β. In particular,
Since m 1/2 ∼ 1 GeV, and |µ| < |µ max | < 96 GeV, Eq. (6) In Ref. [10] we described a procedure to obtain the appropriate experimental lower bound on m h for a given point in parameter space in this class of models, given the fact that the current standard model Higgs mass bound is m H > 61.6 GeV. The condition to be satisfied by allowed points in parameter space is
where
The computation of the f -factor includes all possible kinematically allowed h decay modes. Of particular concern are the following ones: h → χ that the fine-tuning required to get these allowed points would need to be performed at each order in perturbation theory.
We expect the above situation to persist for a range of light gluino masses (mg ∼ mγ ≪ M W ), as long as the gaugino masses are related to each other by O(1) coefficients as assumed here. We also note that the class of supersymmetry breaking scenarios that is actually being studied here (m 1/2 /m 0 ∼ 1/100) is also obtained in recent string-inspired model calculations [13] , except that such low values of m 1/2 have not been considered so far.
It is interesting to note that other phenomenological constraints may also lead to stringent constraints on this scenario. In fact, if the lightest neutralino (the photino)
is stable, as it would be in the usual R-parity conserving models, then its cosmological relic abundance would be quite large due to the inefficiency of the possible annihilation channels. Following the methods of Ref. [14] , we obtain Ω χ h 2 0 > ∼ 33 in general, and
> ∼ 500 for m h > ∼ 61 GeV. Therefore, the remaining fine-tuned region of parameter space is in gross conflict with cosmological observations (which require Ω χ h 2 0 < 1) and could only be made cosmologically acceptable in a model with suitable R-parity breaking (see e.g., Ref. [15] ). We also note that future improvements in the determination of the W -width at the Tevatron may be sensitive enough to the W ± → χ ± 1γ contribution, further constraining this scenario.
We conclude that the theoretical requirement of radiative electroweak symmetry 
